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Update on Ge-68 production

ÅBLIP historically irradiated Ga metal targets in the c-slot with focused beam

ÅCorrosive nature of Ga is well known

ÅTarget failures became more frequent as LINACôs current capability 
increased 

ÅNew (to BLIP) target materials are under consideration 

ÅHas been used as target material for Ge-68 production by other facilities

ÅHigh melting point - 9000 C

ÅUnknown thermal conductivity

ÅCommercially available (ACI Alloys, San Jose, CA) in a form of a disk 
with dimensions upon request

Ga4Ni alloy target (80%Ga, 20% Ni) 
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Ga4Ni target design evolution

Å2017-2018

ÅNiobium casing welded under He

ÅTarget failed in beam after several

hours 

Å2018-2019

ÅMove the weld to the edge of the target

ÅInside coating with Rhenium: resistant to Ga attack up to 8000 C

ÅMeasure thermal conductivity of Ga4Ni

ÅTwo targets were manufactured + 1 dummy target was cut for weld 

evaluation
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ÅThe thermal conductivity test was done inside a vacuum chamber to eliminate the 

convection heat loss 

ÅTest was first carried out low carbon steel whose conductivity (51.9 W/m-K) is in 

close range of Ga4Ni. 

ÅFrom the steady state analysis and considering heat losses (23.7%) from low 

carbon steel test, the thermal conductivity of Ga4Ni was found to be 36.73 W/m-K*.

Thermal conductivity test for Ga4Ni

*S. NayakÀ, D. Medvedev, S. Bellavia, H. Chelminski, D. Kim, C. S. Cutler. Engineering design of gallium-nickel target in niobium capsule, with a major focus 

on determining the thermal properties of gallium-nickel through thermal testing and FEA, for irradiation at BLIP.  Submitted to NAPAC 2019 conference 

proceedings



Target irradiation
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Target dissolution

ÅDissolution in HNO3 (conc) +H2O2 (30%) and assay:

Å385 mCi of Ge-68, 425 mCi of Zn-65 at EOB + Co, Ni isotopes

ÅChemical processing is under development
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Nuclear Data project funded by Isotope Program

ÅSeeks to measure nuclear reaction cross sections for production of 

medically relevant isotopes and for beam monitor reactions

ÅBased on the comprehensive list of reactions captured by Dr. F. Meiring 

Nortier in 2017

ÅRealized through joint collaboration (formed in 2018) between 

ÅLBNL (<45 MeV protons) +deuteron capability

Team:  Lee Bernstein (project POC), Andrew Voyles, 

Morgan Fox (graduate student, UC Berkeley), Jonathan Morrel (graduate 

student UC Berkeley)

ÅLANL (45-95 MeV protons) ïC. Etienne Vermeulen (project POC), Ellen 

OôBrien, F. Meiring Nortier (retired), Eva Birnbaum 

ÅBNL (95 to 195 MeV protons) ïDmitri Medvedev (project lead), Cathy S. 

Cutler
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A 4 year focus
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